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As the worldwide prevalence of end-stage renal disease
increases it is important to evaluate the rate of living kidney
donation in various countries; however there is no
comprehensive global assessment of these rates. To measure
this, we compiled data from representatives, renal registries,
transplant networks, published reports in the literature, and
national health ministries from 69 countries and made
estimates from regional weighted averages for an additional
25 countries where data could not be obtained. In 2006,
about 27,000 related and unrelated legal living donor kidney
transplants were performed worldwide, representing 39% of
all kidney transplants. The number of living kidney donor
transplants grew over the last decade, with 62% of countries
reporting at least a 50% increase. The greatest numbers of
living donor kidney transplants, on a yearly basis, were
performed in the United States (6435), Brazil (1768), Iran
(1615), Mexico (1459), and Japan (939). Saudi Arabia had the
highest reported living kidney donor transplant rate at 32
procedures per million population (pmp), followed by Jordan
(29), Iceland (26), Iran (23), and the United States (21). Our
study shows that rates of living donor kidney transplant have
steadily risen in most regions of the world, increasing its
global significance as a treatment option for kidney failure.
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Often described as a preferred (and sometimes only) treatment
option for patients with kidney failure, living kidney donation
has successfully improved the lives of many patients worldwide
for over half a century. As the prevalence of end-stage renal
disease increases internationally,1 it is important that living
kidney donation rates be evaluated. Knowledge of international
rates would help underscore the worldwide impact of this form
of renal replacement therapy, allowing country trends to be put
into a global context. Although transplantation data for
individual nations are readily available,2–5 there are no
comprehensive reports of worldwide data.5 This may be
because data needs to be compiled from multiple countries
where kidney transplants are performed.6 Some countries also
lack national registries that compile data from individual
transplant centers. Authors who previously investigated both
regional and international organ transplant data from living
and deceased donors reported only total data for all organs
(kidney, liver, heart, lung, pancreas, and intestine).7 When
regional practice patterns were reported, the coverage of
transplant activities was often limited.2,3,8–12 Although concerns
remain about the quality of data for some nations, it will be
years before data collection methods are improved and even
longer still before more accurate data becomes available. Using
currently available data to derive a comprehensive report would
nonetheless be informative. It may help nations evaluate their
performance. The data could also be considered by those
responsible for accountability and patient care as well as
emphasize the need for more accurate data collection. Finally, a
comprehensive effort could serve as a benchmark for future
reports, which estimate global rates. For these reasons we were
prompted at this time to assess global rates of living kidney
donation, by reviewing data from multiple sources over the
past decade.
RESULTS
We obtained data from 64 (71 percent) of the total 90
countries reported to perform kidney transplantation by the
World Health Organization (WHO) (Table S1) (Carmona M,
WHO, Geneva, Switzerland; personal communication). An
additional five nations also reported kidney transplant
activity, so the total number of countries with data was 69
(Figure 1). Data were compiled from country representatives,
renal registries and transplant networks, published reports in
literature, and national health ministries (Table 1).5,11,13–44
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Figure 1 | Countries where kidney transplantation is currently performed (black).
Source: World Health Organization; see Table S1. For other sources see Table 1.
Table 1 | Countries from which kidney transplant data were collected and the organizations from which the data were obtained
Country
WHO
region Source Source type
1. Algeria AFR Algerian Society of Nephrology, Dialysis and Transplantation
(Haddoum, F. Bab El Oued, Algeria. Sept 2007)
Personal communication
2. Argentina AMR Punta Cana Group13 Online database
3. Australia WPR Australia and New Zealand Dialysis and Transplant Registry (ANZDATA)14 Report
4. Austria EUR Austrian Health Institute (OBIG)15 Report
5. Bangladesh SEAR Asian Society of Transplantation5 Journal article
6. Belgium EUR Eurotransplant11 Report
7. Brazil AMR Brazilian Organ Transplant Association (ABTO)16 Report
8. Canada AMR Canadian Organ Replacement Register (Trpeski, L. Toronto, Canada. Jun 2007) Personal communication
9. Chile AMR Transplant Society of Chile17 Report
10. China WPR Asian Society of Transplantation5 Journal article
11. Colombia AMR Punta Cana Group13 Online database
12. Costa Ricaa AMR Punta Cana Group13 Online database
13. Croatia EUR Donor Network of Croatia18 Report
14. Cuba AMR Punta Cana Group13 Online database
15. Czech Republic EUR Czech Transplant Society19 Report
16. Denmark EUR Scandiatransplant20 Report
17. Dominican Republic AMR Punta Cana Group13 Online database
18. Ecuador AMR Punta Cana Group13 Online database
19. Egypt EMR Egyptian Society of Nephrology (Afifi, A. Cairo, Egypt. Jun 2007) Personal communication
20. El Salvador AMR Punta Cana Group13 Online database
21. Estonia EUR Tartu University Hospital (Nurme, H. Tartu, Estonia. July 2007) Personal communication
22. Finland EUR Scandiatransplant20 Report
23. France EUR The French Biomedicine Agency21 Personal communication
24. Germany EUR Quality Assurance in Renal Replacement Therapy: Quasi-Niere22 Report
25. Greece EUR Hellenic National Transplant Organization23 (Karatzas, T. Athens, Greece.
August 2007)
Personal communication
and report
26. Guatemala AMR Punta Cana Group13 Online database
27. Hong Konga WPR Asian Society of Transplantation5 Journal article
28. Hungary EUR Organ Coordination Office: Hungarian National Blood Transfusion Service24 Report
29. Iceland EUR Scandiatransplant20 Report
30. India SEAR Asian Society of Transplantation5 Journal article
31. Iran EMR Ministry of Health Iran (Mahdavi, M. Tehran, Iran. July 2007) Personal communication
32. Ireland EUR UK Transplant (Pocock, P. Bristol, UK. June 2007) Personal communication
33. Italy EUR Italian Association for Organ and Tissue Donation25 Report
34. Japan WPR Japan Society for Transplantation26 Report
35. Jordan EMR Jordan Society of Nephrology (Suheimat, T. Jordan. September 2007) Personal communication
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There are a total of 24,187 living kidney donor transplants
performed in 2006 within our dataset. Using a weighted
average by WHO regions, we estimate that 27,000 related and
unrelated living kidney donor transplants occur worldwide
each year, with 39% of all kidney transplants derived from
living donors. Using a weighted average by United Nations
geographical regions provided a quantitatively similar result.
There was substantial geographic variability in the annual
amount of living kidney donations. The greatest number of
living kidney donor transplants were performed in the
United States (n¼ 6435 per year), Brazil (n¼ 1768), Iran
(n¼ 1615), Mexico (n¼ 1459) and Japan (n¼ 939)
(Figure 2). A large number of transplants were also
performed in India, but accurate information was not
available. Less than 10 living kidney donor transplants a
year were performed in Croatia, Cuba, Estonia, Finland,
Iceland, Ireland, Lithuania, Luxembourg, Nicaragua, Oman,
Panama, Peru, Slovenia, and Uruguay. Within our data,
Luxembourg and Slovenia were the only countries where no
living kidney donations were performed in recent years.
Representatives from seven countries reported no deceased
donor kidney transplants: Algeria, Dominican Republic,
Egypt, Iceland, Jordan, Morocco, and Nicaragua. Saudi
Arabia had the highest living kidney donor transplant rate
(32 procedures per million population (pmp)), followed by
Jordan (29 pmp), Iceland (26 pmp), Iran (23 pmp) and the
United States (21 pmp) (Figure 3).
Rates of living kidney donation have shown an increase in
many, but not all nations over the years (Table 2). In the past
decade, representatives from 62% of countries reported at
least a 50% increase in living kidney donation. Increases were
reported in countries in all six WHO regions of the world. In
Africa, rates increased steadily in Algeria. In the Americas
rates increased in Brazil, Canada, Mexico, the United States,
and Venezuela, and there was an overall increase in Latin
America.2 In some European countries where a large number
of kidney transplants were performed (range 210–2731
transplants each year) the proportion of living donations
Table 1 | Continued
Country
WHO
region Source Source type
36. Lithuania EUR National Bureau on Transplantation27 Report
37. Luxembourg EUR Eurotransplant11 Report
38. Malaysia WPR Malaysia National Transplant Registry28 Report
39. Mexico AMR National Center for Transplantation29 Report
40. Morocco EMR Moroccan Society of Nephrology (Benghanem, M. Casablanca, Morrocco.
August 2007)
Personal communication
41. Netherlands EUR Renine Foundation: REgistratie NIerfunktievervanging Nederland30 Report
42. New Zealand WPR Australia and New Zealand Dialysis and Transplant Registry (ANZDATA)14 Report
43. Nicaraguaa AMR Latin American Registry of Dialysis and Renal Transplantation (SLANH)31 Journal article
44. Norway EUR Scandiatransplant20 Report
45. Oman EMR Asian Society of Transplantation5 Journal article
46. Pakistan EMR Asian Society of Transplantation5 Journal article
47. Panama AMR Punta Cana Group13 Online database
48. Paraguaya AMR Punta Cana Group13 Online database
49. Peru AMR Punta Cana Group13 Online database
50. Philippines WPR Asian Society of Transplantation5 Journal article
51. Poland EUR Polish National Organ Procurement and Sharing Center: Poltransplant32 Report
52. Portugal EUR Punta Cana Group13 Online database
53. Saudi Arabia EMR Saudi Center for Organ Transplantation33 Report
54. Singapore WPR Ministry of Health Singapore34 Report
55. Slovakia EUR Slovak Centre on Organ Transplantation35 Report
56. Slovenia EUR Slovenija Transplant36 Report
57. South Africa AFR Organ Donor Foundation South Africa37 (Douglas, P. Cape Town,
South Africa. July 2007).
Personal communication
and report
58. South Korea WPR Korean Society of Nephrology38 Report
59. Spain EUR National Organization for Transplantation (ONT)39 Report
60. Sweden EUR Swedish Registry for Active Treatment of Uremia40 Report
61. Switzerland EUR Swiss transplant41 Report
62. Taiwana b Taiwan Organ Registry Sharing Centre42 Report
63. Thailand SEAR Thailand Kidney Transplantation Registry43 Report
64. Tunisia EMR National Center for the Promotion of Organ Transplantation
(Hamouda, C. Bab Saadoun Tunis, Tunisia. July 2007)
Personal communication
65. Turkey EUR Turkish Ministry of Health (San, A. Ankara, Turkey. August 2007) Personal communication
66. United Kingdom EUR UK Transplant (Pocock, P. Bristol, UK. June 2007) Personal communication
67. USA and Puerto Rico AMR The Organ Procurement and Transplantation Network (OPTN)44 Online database
68. Uruguay AMR Punta Cana Group13 Online database
69. Venezuela AMR Punta Cana Group13 Online database
AFR, African Region; AMR, Americas Region; EMR, East Mediterranean Region; EUR, European Region; SEAR, South East Asia Region; WPR, West Pacific Region
aIndicates nations reporting kidney transplantation which were not identified by the World Health Organization (WHO).
bIndicates a non-member nation of WHO.
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was low (o10%): Belgium, Czech Republic, Finland, France,
Hungary, Italy, Poland, and Spain (Figure 4). However, rates
of living kidney donation did increase in some of these
countries, as well as in other European countries including
Hungary, the Netherlands, Portugal and the United King-
dom. In particular, rates in Austria, France, Sweden, and
Turkey doubled in the past decade. In the East Mediterranean
region, significant increases were reported in Saudi Arabia,
which quadrupled its rates of living kidney donation from 8
pmp in 1997 to 32 pmp in 2006. Increases were also reported
in Iran, Jordan, Morocco, and Tunisia. Within the West
Pacific region, increases were reported in Australia, New
Zealand, Japan, Malaysia, and Singapore.
Data classifying living kidney donors as related and
unrelated was readily available in only a limited number of
nations (Table S2). The proportion of living kidney donor
transplants coming from unrelated donors has increased in
all of these nations within the past decade (Table S3).
DISCUSSION
These data highlight the significant impact of living kidney
donation worldwide and represent the first comprehensive
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Figure 2 | Crude number of living kidney donor transplants. Data do not include countries where fewer than 10 living kidney donations
were reported.
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publication on current global rates. There are about 27,000
legal living kidney donor transplants occurring each year, and
rates continue to steadily increase in many regions of the
world. Here, we report only legal living kidney donor
transplant numbers. The total number of living kidney
transplants is even greater; the WHO currently estimates
about 10% of all organ transplants worldwide involve
unacceptable or illegal transplant activities.45
The WHO this year made data on international transplant
activities available on the worldwide web through their
Global Observatory on Donation and Transplantation (http://
data.transplant-observatory.org/paginas/informes/DatosUsuario.
aspx). Data are collected through surveys of WHO member
states; efforts to validate the data received are ongoing.6 We
encourage readers to use this resource. The value of our study is
that we only reported data collected and verified from official
national transplant organizations and published literature. We
provided data in the form of rates per million population to
allow for visual comparisons not readily available elsewhere.
Using these data individual nations will be in a better position
to put their living donation rates into a global context, until
data on the WHO website is compiled and reported in a similar
fashion.
Limitations
As with all summaries data accuracy remains dependent on
the quality of each source. As already mentioned, registry and
reported data does not account for the illegal organ
transplants which occur in some nations,46 whereas populous
nations such as China and India still need reliable national
data.47,48 These deficiencies highlight the need for improved,
sustainable methods of data collection both nationally and
internationally. Accurate statistics are needed to evaluate the
effectiveness of transplant programs within a nation, track
performance, and ensure accountability. Though rate per
million population may not be the ideal measure of organ
donation activity, many nations do not yet have national
systems in place to report the rate per number of potential
available donors.49–51
Interpretation
Variability in the practice and rate of living kidney donation
across nations provides insights into ways to meet the
demand for organs.52–55 Saudi Arabia is ranked highest in the
world for its living kidney donation rates; the majority of
their living donors are unrelated to the recipient.33 Likewise,
while Iran is ranked third worldwide, it is the only nation in
the world to have implemented a paid and regulated living-
unrelated kidney donation program.56,57 This controversial
system referred to as the ‘Iranian model’ has eliminated the
waitlist for kidneys but has raised concerns discussed
elsewhere.58–60 Other countries have focused on paired
exchange as a way of meeting organ demand. In 2004, the
Netherlands successfully implemented such a system in all
their transplant centers, which in part may explain their
increased rates of living kidney donation.61 Similar programs
have been implemented in the United States, Switzerland,
Romania, Palestine, Israel, and Korea (de Klerk M. Rotter-
dam, Netherlands; personal communication). In some
nations, socio-political forces may influence rates of living
kidney donation. For example, presumed consent legislation
for deceased donation has reportedly improved deceased
donation rates.62 Nations with successful waitlist manage-
ment may serve as a model to improve transplant rates.63
Finally, organ tourism influences many countries in different
ways.58,64–66 An international summit recently generated the
Declaration of Istanbul on Organ Trafficking and Transplant
tourism to help combat unethical practices in transplant.45,67
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Figure 3 | Living kidney donor transplants per million
population for last year of available data.
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Table 2 | Crude numbers and rates of living kidney donor transplants and total kidney transplants annually
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp)
Africa
Algeria LKD 30 (1) 4 (0.1) 7 (0.2) 18 (1) 20 (1) 16 (1) 12 (0.4) 24 (1) 26 (1) 45 (1)
Total 30 (1) 4 (0.1) 7 (0.2) 18 (1) 20 (1) 22 (1) 12 (0.4) 24 (1) 26 (1) 45 (1)
South Africa LKD — — — — — — 108 (2) 132 (3) 190 (4) 167 (4) 88 (2) 84 (2) 91 (2)
Total — — — — — — 359 (8) 374 (8) 415 (9) 359 (8) 252 (6) 232 (5) 223 (5)
Americas
Argentina LKD — — 110 (3) 75 (2) 113 (3) 109 (3) 80 (2) 187 (5) 188 (5) 216 (6) 188 (5)
Total — — 440 (12) 464 (13) 486 (13) 489 (13) 459 (12) 619 (16) 761 (20) 823 (21) 850 (22)
Brazil LKD 960 (6) 1092 (6) 1388 (8) 1683 (10) 1843 (10) 1813 (10) 1784 (10) 1604 (9) 1768 (10) 1768 (10)
Total 1750 (10) 1952 (11) 2388 (14) 2902 (17) 3099 (17) 2998 (17) 3126 (17) 3332 (18) 3362 (18) 3281 (17)
Canada LKD 286 (9) 365 (12) 382 (12) 387 (12) 399 (13) 399 (13) 400 (12) 416 (13) 440 (13) 486 (15)
Total 1011 (33) 1038 (34) 1071 (35) 1156 (37) 1095 (35) 1078 (34) 1094 (34) 1074 (33) 1106 (34) 1202 (36)
Chile LKD 44 (3) 50 (3) 37 (2) 42 (3) 37 (2) 48 (3) 54 (3) 42 (3) 56 (4) 42 (3)
Total 211 (14) 268 (18) 275 (18) 292 (19) 266 (17) 259 (17) 312 (20) 271 (17) 293 (18) 305 (19)
Colombia LKD — — — — — — — — — — — — — — 82 (2) 138 (3) 74 (2)
Total — — — — — — — — — — — — — — 547 (13) 492 (11) 608 (15)
Costa Rica LKD — — — — — — — — — — — — 51 (16) — — — — — —
Total — — — — — — — — — — — — 85 (27) — — — — — —
Cuba LKD — — — — — — — — — — — — — — 16 (1) 23 (2) 8 (1)
Total — — — — — — — — — — — — — — 181 (16) 138 (12) 119 (11)
Dominican Republic LKD — — — — 20 (2) 30 (4) 32 (4) 52 (6) 51 (6) — — 58 (6) 49 (5)
Total — — — — 20 (2) 30 (4) 32 (4) 52 (6) 51 (6) — — 58 (6) 49 (5)
Ecuador LKD — — — — — — — — — — — — 16 (1) 41 (3) 45 (4) 134 (10)
Total — — — — — — — — — — — — 27 (2) 73 (6) 69 (6) 280 (22)
El Salvador LKD — — — — — — — — — — — — — — — — — — 65 (10)
Total — — — — — — — — — — — — — — — — — — 83 (13)
Guatemala LKD — — — — — — — — — — — — — — — — 72 (6) 75 (6)
Total — — — — — — — — — — — — — — — — 74 (6) 81 (7)
Mexico LKD 758 (8) 847 (9) 1047 (11) 1200 (12) 1274 (13) 1228 (12) 1300 (13) 1274 (12) 1448 (14) 1459 (14)
Total 871 (9) 1229 (13) 1454 (15) 1526 (15) 1614 (16) 1737 (17) 1753 (17) 1753 (17) 2038 (19) 1966 (18)
Nicaragua LKD — — — — — — 2 (0.4) — — — — — — — — — — — —
Total — — — — — — 2 (0.4) — — — — — — — — — — — —
Panama LKD — — — — — — — — — — — — — — 4 (1) 5 (2) 8 (3)
Total — — — — — — — — — — — — — — 38 (12) 25 (8) 31 (10)
Paraguay LKD — — — — — — — — — — — — — — 7 (1) 1 (0.1) 10 (2)
Total — — — — — — — — — — — — — — 7 (1) 3 (0.4) 12 (2)
Peru LKD — — — — — — — — — — — — 24 (1) 24 (1) 6 (0.2) — —
Total — — — — — — — — — — — — 150 (6) 67 (3) 52 (2) — —
USAa LKD 3928 (14) 4420 (15) 4717 (17) 5489 (19) 6035 (21) 6240 (21) 6470 (22) 6647 (22) 6568 (22) 6435 (21)
Total 11702 (42) 12452 (44) 12760 (45) 13613 (47) 14266 (49) 14779 (50) 15137 (51) 16004 (54) 16481 (55) 17094 (57)
Uruguay LKD — — — — 3 (1) 10 (3) 9 (3) 3 (1) 3 (1) 6 (2) 4 (1) 8 (3)
Total — — — — 42 (14) 63 (21) 67 (22) 83 (26) 79 (26) 93 (31) 120 (37) 142 (44)
Venezuela LKD — — 73 (3) 102 (4) 76 (3) 75 (3) 79 (3) 60 (2) 108 (4) 142 (5) 153 (6)
Total — — 115 (5) 145 (6) 139 (6) 166 (7) 208 (5) 145 (6) 202 (8) 231 (9) 271 (10)
Europe
Austria LKD 24 (3) 49 (6) 39 (5) 37 (5) 46 (6) 40 (5) 38 (5) 38 (5) 35 (4) 57 (7)
Total 334 (42) 374 (57) 423 (53) 394 (49) 414 (52) 409 (51) 380 (47) 386 (48) 406 (50) 431 (53)
Belgium LKD 17 (2) 26 (3) 26 (3) 13 (1) 13 (1) 15 (2) 10 (1) 19 (2) 32 (3) 41 (4)
Total 422 (41) 387 (38) 452 (44) 491 (48) 392 (38) 369 (36) 444 (43) 372 (36) 390 (38) 486 (47)
Croatia LKD 10 (2) 13 (3) 6 (1) 9 (2) 7 (2) 4 (1) 4 (1) 7 (2) 9 (2) — —
Total 49 (11) 54 (12) 51 (12) 33 (7) 68 (15) 81 (18) 77 (17) 113 (25) 94 (21) — —
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Table 2 | Continued
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp)
Czech Republic LKD 12 (1) 7 (1) 17 (2) 19 (2) 18 (2) 55 (5) 48 (5) 38 (4) 27 (3) 33 (3)
Total 445 (43) 366 (36) 316 (31) 353 (34) 328 (32) 326 (32) 400 (39) 442 (43) 414 (40) 395 (39)
Denmark LKD 45 (9) 38 (7) 42 (8) 33 (6) 41 (8) 39 (7) 47 (9) 52 (10) 48 (9) 58 (11)
Total 160 (30) 145 (27) 168 (32) 154 (29) 162 (30) 171 (32) 176 (33) 187 (35) 168 (31) 178 (33)
Estonia LKD 7 (5) 5 (4) 1 (1) 4 (3) 1 (1) 0 (0.0) 3 (2) 5 (4) 2 (2) 1 (1)
Total 32 (23) 39 (28) 20 (14) 51 (37) 31 (23) 50 (37) 33 (24) 40 (30) 60 (44) 19 (14)
Finland LKD 2 (0.4) 6 (1) 4 (1) 7 (1) 4 (1) 3 (1) 7 (1) 5 (1) 5 (1) 3 (1)
Total 144 (28) 187 (36) 163 (32) 194 (38) 169 (33) 172 (33) 163 (31) 197 (38) 166 (32) 210 (40)
France LKD 71 (1) 73 (1) 77 (1) 84 (1) 101 (2) 108 (2) 136 (2) 164 (3) 197 (3) 247 (4)
Total 1684 (29) 1882 (32) 1842 (31) 1924 (32) 2022 (34) 2253 (38) 2126 (35) 2424 (40) 2572 (42) 2731 (45)
Germany LKD 279 (3) 343 (4) 380 (5) 346 (4) 388 (5) 445 (5) 405 (5) 489 (6) 522 (6) 522 (6)
Total 2249 (27) 2340 (29) 2275 (28) 2219 (27) 2346 (29) 2325 (28) 2516 (31) 2478 (30) 2712 (33) 2776 (34)
Greece LKD 90 (9) 82 (8) 85 (8) 72 (7) 89 (8) 85 (8) 79 (7) 76 (7) 69 (6) 63 (6)
Total 145 (14) 169 (16) 154 (15) 104 (10) 163 (15) 192 (18) 213 (20) 192 (18) 236 (22) 207 (19)
Hungary LKD 2 (0.2) 8 (1) 8 (1) 6 (1) 9 (1) 10 (1) 5 (1) 11 (1) 15 (2) 15 (2)
Total 309 (30) 241 (24) 224 (22) 256 (25) 268 (27) 299 (30) 306 (30) 295 (29) 315 (32) 311 (31)
Iceland LKD — — — — — — — — — — — — 1 (3) 3 (10) 10 (34) 8 (26)
Total — — — — — — — — — — — — 1 (3) 3 (10) 10 (34) 8 (26)
Ireland LKD 1 (0.3) 1 (0.3) 2 (1) 0 (0.0) 2 (1) 3 (1) 0 (0.0) 3 (1) 2 (1) 4 (1)
Total 113 (31) 156 (42) 116 (31) 126 (33) 124 (32) 143 (37) 133 (34) 147 (37) 129 (32) 146 (36)
Italy LKD — — — — 82 (1) 88 (2) 131 (2) 76 (1) 104 (2) 139 (2) 75 (1) 92 (2)
Total — — — — 1314 (23) 1310 (23) 1447 (25) 1466 (25) 1489 (26) 1745 (30) 1662 (29) 1667 (29)
Lithuania LKD — — — — 14 (4) 12 (3) 13 (4) 9 (2) 11 (3) 4 (1) 4 (1) 6 (2)
Total — — — — 44 (12) 42 (11) 64 (18) 54 (15) 65 (18) 61 (17) 65 (18) 60 (17)
Luxembourg LKD 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total 6 (14) 6 (14) 6 (14) 8 (18) 9 (20) 5 (11) 9 (20) 10 (22) 9 (19) 9 (19)
Netherlands LKD 93 (6) 105 (7) 136 (9) 173 (11) 164 (10) 201 (12) 200 (12) 258 (16) 278 (17) 281 (17)
Total 511 (33) 489 (31) 482 (31) 568 (36) 526 (33) 588 (36) 627 (39) 688 (42) 706 (43) 669 (41)
Norway LKD 68 (16) 78 (18) 82 (19) 77 (17) 86 (19) 98 (22) 87 (19) 95 (21) 87 (19) 80 (17)
Total 180 (41) 203 (46) 204 (46) 206 (46) 211 (47) 213 (47) 241 (53) 265 (58) 229 (50) 212 (45)
Poland LKD 13 (0.3) 9 (0.2) 12 (0.3) 32 (1) 36 (1) 25 (1) 44 (1) 22 (1) 27 (1) 18 (1)
Total 528 (14) 543 (14) 601 (16) 813 (21) 879 (23) 935 (24) 1028 (27) 1067 (28) 1067 (28) 917 (24)
Portugal LKD — — 5 (1) 9 (1) 10 (1) 10 (1) 23 (2) 42 (4) 29 (3) 40 (4) 38 (4)
Total — — 310 (31) 367 (37) 356 (36) 369 (37) 390 (39) 347 (35) 421 (42) 370 (37) 396 (40)
Slovakia LKD 2 (0.4) 3 (1) 1 (0.2) 7 (1) 4 (1) 15 (3) 24 (4) 21 (4) 18 (3) 29 (5)
Total 82 (15) 148 (28) 79 (15) 92 (17) 102 (19) 73 (14) 104 (19) 120 (22) 133 (25) 139 (26)
Slovenia LKD 2 (1) 1 (1) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
Total 21 (10) 47 (23) 37 (18) 44 (22) 47 (23) 55 (27) 43 (21) 55 (27) 28 (14) 48 (24)
Spain LKD 20 (1) 19 (1) 17 (0.4) 19 (1) 31 (1) 34 (1) 60 (1) 61 (1) 87 (2) 102 (2)
Total 1861 (47) 1995 (50) 2023 (51) 1938 (49) 1924 (47) 2032 (49) 2051 (48) 2125 (49) 2200 (50) 2157 (48)
Sweden LKD 123 (14) 120 (14) 105 (12) 89 (10) 117 (13) 113 (13) 128 (14) 142 (16) 171 (19) 130 (14)
Total 336 (38) 356 (40) 301 (34) 282 (32) 304 (34) 307 (34) 344 (38) 371 (41) 389 (43) 363 (40)
Switzerland LKD 53 (7) 68 (9) 63 (9) 72 (10) 79 (11) 73 (10) 104 (14) 81 (11) 82 (11) 117 (16)
Total 237 (33) 263 (36) 254 (35) 256 (35) 230 (31) 204 (28) 283 (38) 259 (35) 244 (33) 276 (37)
Turkey LKD 288 (5) 242 (4) 281 (4) 290 (4) 320 (5) 351 (5) 441 (6) 479 (7) 513 (7) 690 (10)
Total 364 (6) 382 (6) 360 (6) 369 (6) 475 (7) 549 (8) 600 (9) 665 (10) 729 (10) 947 (13)
UK LKD 179 (3) 253 (4) 270 (5) 348 (6) 358 (6) 372 (6) 451 (8) 463 (8) 543 (9) 671 (11)
Total 1699 (29) 1622 (27) 1624 (27) 1709 (29) 1743 (29) 1722 (29) 1748 (29) 1905 (32) 1855 (31) 2067 (34)
East Mediterranean
Egypt LKD 106 (2) 125 (2) — — — — — — — — — — — — — — — —
Total 106 (2) 125 (2) — — — — — — — — — — — — — — — —
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Table 2 | Continued
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp) No. (pmp)
Iran LKD 1078 (16) 1193 (18) 1214 (18) 1389 (20) 1550 (23) 1585 (23) 1474 (22) 1563 (23) 1721 (25) 1615 (23)
Total 1082 (16) 1195 (18) 1228 (18) 1421 (21) 1620 (24) 1681 (25) 1640 (24) 1770 (26) 1930 (27) 1858 (27)
Jordan LKD 117 (26) 122 (26) 110 (23) 170 (34) 165 (32) 133 (25) 180 (33) 165 (29) 178 (31) 172 (29)
Total 118 (26) 122 (26) 110 (23) 170 (34) 165 (32) 133 (25) 180 (33) 165 (29) 178 (31) 172 (29)
Morocco LKD 5 (0.2) 8 (0.3) 3 (0.1) 14 (1) 8 (0.3) 22 (1) 23 (1) 16 (1) 11 (0.3) 29 (1)
Total 5 (0.2) 8 (0.3) 3 (0.1) 14 (1) 8 (0.3) 22 (1) 23 (1) 16 (1) 11 (0.3) 29 (1)
Omanb LKD — — — — — — 7 (3) — — — — — — — — — — — —
Total — — — — — — 7 (3) — — — — — — — — — — — —
Pakistanb LKD — — — — — — 1186 (8) — — — — — — — — — — — —
Total — — — — — — 1186 (8) — — — — — — — — — — — —
Saudi Arabia LKD 174 (8) 323 (15) 371 (17) 436 (19) 555 (23) 687 (28) 951 (38) 855 (33) 921 (35) 866 (32)
Total 262 (12) 407 (19) 447 (20) 495 (21) 644 (27) 744 (30) 1022 (41) 943 (37) 1016 (38) 1017 (38)
Tunisia LKD 29 (3) 28 (3) 15 (2) 23 (2) 20 (2) 13 (1) 32 (3) 28 (3) 49 (5) 63 (6)
Total 33 (4) 41 (4) 31 (3) 39 (4) 37 (4) 35 (4) 42 (4) 43 (4) 62 (6) 70 (7)
South East Asia
Bangladeshb LKD — — — — — — 29 (0.2) — — — — — — — — — — — —
Total — — — — — — 29 (0.2) — — — — — — — — — — — —
Indiab LKD — — — — — — 3207 (3) — — — — — — — — — — — —
Total — — — — — — 3307 (3) — — — — — — — — — — — —
Thailand LKD — — — — — — — — — — 79 (1) 161 (3) 142 (2) — — — —
Total — — — — — — — — — — 245 (4) 360 (6) 264 (4) — — — —
West Pacific
Australia LKD 147 (8) 161 (9) 169 (9) 181 (9) 213 (11) 230 (12) 218 (11) 243 (12) 246 (12) 274 (14)
Total 505 (27) 518 (28) 455 (24) 531 (28) 541 (28) 604 (31) 543 (27) 649 (32) 623 (31) 641 (32)
Chinab LKD — — — — — — 21 (0.02) — — — — — — — — — — — —
Total — — — — — — 5501 (4) — — — — — — — — — — — —
Hong Kongb LKD — — — — — — 19 (3) — — — — — — — — — — — —
Total — — — — — — 60 (9) — — — — — — — — — — — —
Japan LKD 437 (3) 510 (4) 566 (4) 600 (5) 554 (4) 634 (5) 728 (6) 727 (6) 834 (7) 939 (7)
Total 596 (5) 659 (5) 724 (6) 746 (6) 705 (6) 756 (6) 866 (7) 900 (7) 994 (8) 1136 (9)
Malaysia LKD 34 (2) 33 (2) 49 (2) 36 (2) 42 (2) 44 (2) 33 (1) 28 (1) 48 (2) 30 (1)
Total 122 (6) 99 (5) 121 (6) 143 (7) 161 (7) 168 (7) 160 (7) 187 (8) 162 (7) 132 (5)
New Zealand LKD 31 (8) 31 (8) 42 (11) 31 (8) 43 (11) 48 (12) 44 (11) 48 (12) 46 (11) 49 (12)
Total 112 (30) 106 (28) 112 (30) 106 (28) 110 (28) 117 (30) 111 (28) 105 (26) 93 (23) 90 (22)
Philippinesb LKD — — — — — — 186 (2) — — — — — — — — — — — —
Total — — — — — — 202 (3) — — — — — — — — — — — —
Singapore LKD 14 (4) 26 (7) 34 (9) 30 (7) 46 (11) 44 (10) 26 (6) 52 (12) 53 (12) — —
Total 39 (10) 68 (17) 88 (22) 74 (18) 92 (22) 74 (18) 44 (10) 84 (19) 96 (22) — —
South Korea LKD 756 (16) 760 (16) 775 (16) 557 (12) 690 (14) 669 (14) 684 (14) 686 (14) 589 (12) 672 (14)
Total 928 (20) 994 (21) 1085 (23) 682 (14) 791 (17) 739 (15) 808 (17) 853 (18) 762 (16) 935 (19)
Other
Taiwan LKD — — — — — — — — — — — — — — 46 (2) — — — —
Total — — — — — — — — — — — — — — 207 (9) — — — —
aBased on OPTN data as of 11 June 2007. Data include transplants performed in the Commonwealth of Puerto Rico, the Virgin Islands, and other US Territories.
bData obtained from literature report by K Ota. Here, we report only data from 2000 due to decreased percent coverage in 2001.
OPTN, the Organ Procurement and Transplantation Network; pmp, procedures per million population.
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For those dedicated to quality improvement, communication
across nations will continue to put living donation into the
global context, enhancing the safety and ethical framework of
this practice in the decades to come.
METHODS
Data of interest
Our aim was to obtain data from all six regions of the world as
defined by WHO: Africa, the Americas, South East Asia, Europe,
East Mediterranean, and West Pacific regions.68 We attempted to
contact a representative from each country and national renal or
transplant registries. Data obtained in nine different languages were
translated into English. When available, two types of data were
extracted for each country on an annual basis between the years
1997 and 2006: (1) the crude number of kidney transplants from
living and deceased donors, (2) living and deceased kidney
transplant rates per million population. Data reflected the sum of
all kidney transplants performed, including kidney/pancreas and
pediatric kidney transplants. Living kidney donors were classified as
related versus unrelated (where blood relation defined relatedness),
if data was available. Each deceased donor usually provides for two
kidney transplants, such data was expressed as the number of
transplants and not the number of donors. Reports that failed to
clarify whether the kidney transplants were living or deceased were
excluded unless it was clear that all kidney transplants were of one
type. When we considered trends in age and gender of living donors
and recipients, the data was too sparse to allow for meaningful
estimates (available for less than 10% of countries). We cited the
most recent annual report for each national registry from which data
was obtained. Where kidney transplant data were reported by
multiple national or regional organizations, we reviewed all sources
and reported data from the most authoritative source. In nations
where registries did not exist, we collected kidney transplant data
using key literature, online databases, and by contacting individual
transplant centers.
Data abstraction
Data collection took place between May and October 2007. Data
were independently extracted from published annual reports by a
single author (LDH), and verified by a second author (SZS). In
some cases, contacts within a renal or transplant organization were
provided with a blank data table, which was returned completed. All
data were reviewed for accuracy during data entry and before
analysis. As a final check, preliminary data tables and figures were
sent to country representatives for verification.
Analysis
Where necessary, transplant rates per million population were
calculated using crude transplant numbers divided by total mid-year
census population estimates from the US Census Bureau International
Database.69 To present a worldwide estimate of living kidney donor
transplant activity, a simple weighted average by region (as defined by
WHO)70 was used to estimate the total number of transplants for those
countries reported to perform kidney transplantation by WHO, but,
where no data was available (see Table S1). Data obtained solely from
primary sources were used in the calculation of these regional weighted
averages. Percentage changes in rates of living kidney donation were
determined by contrasting the number of living kidney donor
transplants occurring in the first and last years of the reported data;
this required a minimum 2 years of data as means of comparison.
Graphs and tables were created using Excel 2007 (Microsoft, Redmond,
CA, USA). An image of world population coverage was generated using
amMap Interactive software (Vilnius, Lithuania).71
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